This paper presents a multigrid algorithm for the solution of coefficient inverse problems constrained by variable-coefficient linear reaction-diffusion partial differential equations. The aim of this work is to assess thermal conductivity of fiberboards at two different kinds of the raw materials (miscellaneous wood composite materials and log composite materials). Thermal measurements is done conducted with Neumann boundary conditions. Inversion variable is considered to be a function of space and temporal and the relationship between space and time is found to a second order polynomial function. The inverse problem is formulated as a PDEconstrained optimization. The discrete control equation by using central difference approach in this study, thentake into account Newton iterative equation for inversion parameter and full observations is used toanalyze the performance of the scheme for the non-constant coefficient case. Numerical experiments demonstrate that the effectiveness of the method for different materials. Finally the results shows that calculated results agreed comparatively well with the experiment measured value in two materials of hot-pressing, which proved that the analytical result is useful to calculate the thermal conductivity of fiberboard during hot-pressing.
INTRODUCTION
In the production of fiberboard, the hot pressing was a complex process involving several heat and mass transfer properties of the fiber mat. A sensitivity study of the heat and mass transfer modelto mat physical and mechanical properties has performed in some study (Humphrey and Bolton, 1989; Carvalho and Costa, 1998; Carvalho and Costa, 2003) . Thermal conductivity is important parameter affecting heat transfer of fiberboards. For example, see the work ofUkrainczyk (2009) for a general discussion. The phenomenon of heat conduction constrained by Fourier law, the basic equation is as follows: t qa H
 
where H corresponds to the thickness of tablet and t  is defined as plate material surface temperature difference of up and down, a is the thermal conductivity, q is the heat flux through the tablet.
It can be seen that the thermal conductivity a is a physical quantity which contact temperature gradient of heat transfer with heat flow density vector. It is determined by that point of the intrinsic material. On the numerical value, the thermal conductivity is equal to the temperature gradient in the unit under the action of objects within unit time through unit area of heat, and the main indicators reflect the material heat conduction ability (Stanislaw Chudzik 2009) .
In this study, a multigrid algorithm is presented for the solution of coefficient inverse problems and the one-dimensional mathematical model of the hot-pressing is considered, this because mathematical models were recognized as important tools for optimization, control and scheduling. For an excellent review a promising work for problem similar to ours can be found in and (Arun Gupta, 2013) . However all these models take into account thermal conductivity as a fixed parameter. Such problems were seen in (Norberto and Mario 2001) . In this paper, there exists significant work on thermal conductivity for an unknown function problem which was discussed in numerical solution of hot-pressing of fiberboard. For example, see the work of (Sonderegger and Niemz 2009; Liu Wang and Cao 2014; Hussein and Lesnic 2015) for a general discussion.
The mathematical model was based on the work of (Kavazovic, Deteix, Cloutier, Fortin 2010 
where ( , ) a a x t  is thermal conductivity of fiberboards. The organization of this paper is as follows. Section 2.1 presents a detail discrete process for the equation (1)-(4). Section 2.2 presents a detail iterative process. In particular, recast as nonlinear least-squares minimization problems with the unknown thermal conductivity. Section 2.3 presents several experimental results for hot-pressing of fiberboard. Section 3 concludes this paper with a summary of the proposed algorithm and presents main contribution.
THERMALCONDUCTIVITYINVERSEPROBLEM IN HOT-PRESSING

Model of Discrete
The scope of inverse problems has existed in various branches of physics, engineering and mathematics for a long time. The theory of inverse problems has been extensively developed within the past decade due partly to its importance in applications; on the other hand the numerical solutions to such problems need huge computations and also reliable numerical methods. For a stable stationary solution of thermal conductivity, a multigrid algorithm for the solution of coefficient inverse problems is somewhat similar to (Santi S and George2008; Wu, Wang and Zhang2015) .
More precisely, the following describes discretization of a reaction-diffusion equation (1) and a numerical computation scheme in one-dimensional space. Space variables x and a time variable t are discretized with finite differences:
ih in space and
in time, as follows:
then, the relation between the variable ( , ) u x t and its discrete expression , ( , )
with Eq. (5)- (8) 
Take the following form of approximate：
then equation (9) can be written as 
when 0 i  , Equation (10) can be written as:
when im  ,Equation (10) can be written as: 
im   For given initial condition and boundary of Eq. (2)- (4), thermal conductivity was computed by solving linear equation described by Eq.(10).Thus this can be obtained a time-evolving solution.The multigrid algorithm (Santi, George 2008) , for example, provides a solution for linear equation.
The Iterative Format of Thermal Conductivity
Much attention has been focused on thermal conductivity as a fixed parameter due to it commonly was obtained by experimentally, and was conductive to numerical compute. However, until now, only a limited number of studies have been addressed on thermal conductivity as a function. As is known to all there were many factors affecting thermal properties, for example temperature, moisture, heat capacity, and so on. So in this study an unknown function ( , ) a x t was considered. More precisely, the following error function was selected: 
by forming a Taylor expansion, Newton iteration formats as follows: . So far space and time were discrete and Newton iteration formats were found by forming a Taylor expansion. Based on these decompositions, the following consider two cases of thermal conductivity inverse problem with two kinds of hybrid materials.
Further Numerical Experiments
Commercially available, wet-processed insulation fiberboards were provided by Hunan(M.S. Hussein, D. Lesnic. 2015) . In this paper two kinds of the raw materials wereconsidered:miscellaneous wood composite materials and log composite materials, respectively.
Case one: miscellaneous wood composite materials
First of all take into account the same grid subdivision in time and space 10 [42, 58, 120, 140, 150, 156, 158, 160, 162, 165] Figure 1 . The relationship between temperature measurement and coefficient inversion calculated value of miscellaneous wood mixed material.
Case two: log composite materials
Choose the same grid subdivision in time and space and initial value as the case one, but take the different temperature measurements [26, 27, 37, 80, 105, 110, 112, 114, 116, 120] Figure 2 The relationship between temperature measurement and coefficient inversion calculated value of undersized log composite materials.
CONCLUSIONS
In this paper, a major motivation is to presents a multigrid algorithm for the inverse problems with linear reaction-diffusion partial differential equations constraints.The main objective was to studythermal conductivity inversion problem in the process of insulation materials used in fiberboard hot pressing. A relationship between thermal conductivity, space and time was established, based on second order polynomial function.Our numerical experiments gave promising results.Figure1 show the relationship between temperature measurement and coefficient inversion calculated value of miscellaneous wood mixed material. Figure2 show the relationship between temperature measurement and coefficient inversion calculated value of undersized log composite materials. Through analysis of the experimental data and the simulative result, Figures 1 and 2 shown that the thermal conductivity of the heat transfer process is reasonable, and it would be used to further simplify the hotpressing process of fiberboard.
